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Abstract: In the last decade, to meet the increasingly high requirements of wireless communications (including 5G/6G),
radar, and the commercial field, millimeter-wave integrated circuits and antennas have experienced tremendous growth.
With the rapid advancement of modern CMOS technology, it becomes a prevailing technology to achieve low-cost, highly-
integrated radio-frequency and millimeter-wave integrated circuits. As the operating frequency enters the millimeter-wave
regime, the conventional CMOS RFIC design approach based on the RLC lumped element model no longer effectively
analyzes the circuit performance with satisfactory accuracy. Therefore, a mixed design methodology using both the lumped
and distributed elements in the mmW-IC design is of great interest. Based on this method, various high-performance CMOS
mmW-ICs can be implemented with novel low-loss EM structures using the distributed elements and compact-size lumped
elements. Meanwhile, mmW-ICs using 1lI-V semiconductor technologies outperform the CMOS counterparts in various
aspects, and are preferably used in specific applications. Therefore, a heterogeneous integrated architecture with combined
merits of both CMOS and Ill-V semiconductor mmW-ICs is an attractive alternative. On the other hand, considering the
efficiency, cost, and integration of advanced wireless systems, discrete antenna is not suitable for millimeter-wave wireless
systems anymore. Therefore, antenna-in-package (AiP) has become the mainstream of millimeter-wave antenna, which
implements an antenna or antennas on (or in) an IC package that can carry a highly-integrated radio. In the talk, these new
design methods and technologies on millimeter-wave integrated circuits, corresponding antenna-in-package, and the
methodology of the millimeter-wave front-end system integration will be introduced.
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